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ABSTRACT
We describe the design of a web-based information system
for monitoring MSc summer projects in the School of Elec-
tronics and Computer Science at the University of Southamp-
ton, and a mixed method quasi-experimental study involving
290 MSc project students, 19 monitors, and 69 supervisors
in electronics and computer science, using the system over
a period of 17 weeks. Statistically signicant results pre-
sented here are: Students making heavy use of the system
achieved higher marks on their project dissertation, while
no such correlation was found with marks for other parts
of their MSc. Likewise, student's monitor activity is signif-
icantly correlated with their own activity and dissertation
mark. These results suggest that educational information
and project management systems positively aect student
achievement and academic sta involvement is crucial for
these systems to be successful. Future work includes a more
detailed analysis of success factors and their impact on stu-
dent performance.
Categories and Subject Descriptors
H.4 [Information Systems Applications]: Miscellaneous
General Terms
Design, Experimentation, Human Factors
Keywords
information systems, e-learning, project management, time
management, impact study
1. INTRODUCTION
At the University of Southampton and at many other UK
universities, the Master of Science (MSc) degree typically
takes one calendar year to complete and is concluded by
a three-month summer project during which students are
expected to do independent research and practical work on
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a well-dened topic. At the end of the project, students
must submit a dissertation which is marked independently
by two or three examiners.
Normally, MSc students pursue their project under the
supervision of at least one academic in the school. This
concept is very much centred around project-based learning
as students are required to work autonomously on a given
task and are responsible for investigating a problem, making
decisions, planning their work, and coming up with suitable
solutions [9]. Due to the limited time available for this part
of the MSc, good time management and project planning
are crucial success factors.
In 2009/10, the school's MSc student intake signicantly
exceeded that of previous years. Numbers increased by
73.1%, from 171 in 2008 to 296 in 2009, posing additional
challenges to academic sta. Our work focusses on organisa-
tional aspects of MSc project management, that is, on sup-
porting project planning and monitoring using information
technology. For this purpose, a web-based information sys-
tem was developed and rolled out in the school in 2010. We
did not use o-the-shelf (OTS) software since it either did
not meet our requirements or was too dicult to customise
and integrate. The system was used in a quasi-experimental
mixed method study and served as a prototype for evaluat-
ing how similar systems can enhance teaching as part of a
virtual learning environment.
The system is aimed at supporting project students in or-
ganising their work, reporting their progress, and planning
meetings with their supervisor. Additionally, a monitoring
scheme was introduced whereby each project student was
allocated to a monitoring group led by a postgraduate re-
search student. In total there were 39 groups, and each of
them contained 6 students on average. Members of a group
were told to meet once a week, raise problems, ask ques-
tions, and discuss their progress with peers typically work-
ing in the same topic area. These meetings do not replace
supervision meetings but are a complementary measure to
further support students. The information system supports
this scheme by providing features for managing group meet-
ings, interacting with its members, and recording meeting
attendance. System use was compulsory for monitors, while
supervisors were not required to use it in view of their high
workload. It was expected that monitors spend approxi-
mately 1 hour per week on ling progress reports, subject
to group size, and students could submit their report and
manage their project tasks in no more than 30 minutes per
week.
Both our system and the monitoring scheme are based onFigure 1: Example of statistics dashboard and stu-
dent ranking table
a small trial carried out in the summer of 2009 involving
only two monitors and a subset of all MSc students. The
outcomes of this trial were positive, but the monitors rec-
ommended the development of an information system sup-
porting their work.
We also adopted some of the features used in previous
work [8, 7] in the area of student time management. The
positive relationship between good time management skills
and academic performance has been emphasised in related
work [1, 4]. In addition, we provided students with features
increasing their progress awareness and motivation [5] by
exposing certain progress statistics to the whole cohort, en-
abling students to compare their own progress with that of
their peers (see Figure 1). Project monitors also had to re-
port on the progress of each student and record their meeting
attendance on the system.
2. SYSTEM DESIGN
The web-based information system used here was developed
using ASP.NET MVC 2.0 and deployed on a virtual machine
inside the school. It was released for general use on 14 June
2010, and workshops were provided to monitors and inter-
ested academic sta. It was also presented and explained to
students as part of their project kick-o event. The current
version is a stand-alone application available to all computer
science and electronics MSc students. Users can log on using
their school username and password. It consists of 5 com-
ponents which are described in more detail in the following
sections. They are: project management, meeting and event
organisation, progress tracking, meeting attendance moni-
toring, and communication. To raise students' awareness
of ongoing events, feedback submissions, and the activity of
other users, email reminders were sent by the system.
Students can create lists of tasks with their interdependen-
cies and prerequisites. For each task, basic metrics such as
due date, planned duration, and current progress can be de-
ned. Furthermore, four milestone tasks were pre-dened:
submit dissertation brief, end practical work, submit rst
draft, and submit nal report. Regular tasks can be assigned
to one of these milestones. All task data can be exported and
used with other project management client software such as
Microsoft Project.
The system is based on a hierarchical structure of or-
ganisational units, namely degree, programme, group, and
project. In this structure, the degree is the top-most unit,
while a student project is a leaf unit. Multiple users can
be associated with each unit. A project is pre-dened for
each student, and each student is member of a monitoring
group. Both single and recurring events or meetings can be
dened in projects or groups. All students were asked to
enter their supervision meetings into the system at the be-
ginning of the summer project, and monitors were in charge
of managing monitoring group meetings. All event data can
be exported and used with other calendaring software, e.g.
Google Calendar and others.
Every week, each student, their monitor, and their su-
pervisor were asked to rate the student's overall progress,
their motivation, and the quality of their written work on
a scale from 0 (not seen) to 5 (outstanding). Ratings are
also subject to an underlying ranking system, so that su-
pervisor ratings take preference over monitor ratings, which
again take preference over student ratings. Progress ratings
were also aggregated and presented to all system users on
graphs and charts, and a ranking table showed the perfor-
mance of each student against their peers. All participants
were able to view these statistics online at any time. Charts
provided include (1) histograms showing current and last
week's progress ratings for the programme cohort, (2) graphs
of progress ratings over time, (3) attendance over time, (4)
quantitative and qualitative report metrics over time, and
(5) task statistics.
All users were prompted for their meeting attendance feed-
back, that is, whether students had attended a particular
event or not. Meeting attendance statistics were also used
for ranking purposes and displayed graphically.
Users could interact on group pages using a thread-based
messaging system, whereby members could comment on other
users' threads in the same group. Furthermore, email ad-
dresses of all users were exposed to associated people.
3. STUDY DESIGN
As we did not have direct control over the organisation of
MSc projects, we chose a quasi-experimental mixed method
study design. In particular, it was required that all MSc
students should be able to use the system. Hence we could
not divide the student population into experimental groups.
Furthermore, only students in the school were included: other
disciplines and schools did not use the system. A total of 378
participants were involved in our study: 290 MSc students,
69 supervisors (academic sta), and 19 monitors (mostly
postgraduate research students).Dissertation Mark
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Figure 2: Scatter plot of activity count and disser-
tation mark
3.1 Method
We used a mixed method approach, whereby both quanti-
tative and qualitative data was collected and analysed. The
data comprises user activity logs on the system, progress
and event attendance feedback, and email notications sent
through the system, as well as subjective data gathered using
an embedded online questionnaire, launched approximately
one week before the nal project submission deadline. Stu-
dents and their monitors were asked to take this survey in
which they were to rate the motivational impact of system
features, their usefulness for project management, and their
agreement with several general statements. The full version
of the questionnaire can be found on our website
1.
3.2 Objectives
Our primary target was to test the eect of system use on
student performance, that is, their nal project mark. At
this point, it is crucial to distinguish between project mark
and the mark for other parts of the MSc. The former applies
to the actual summer project only and is established based
on the submitted dissertation, while the latter covers taught
units completed before the start of the summer project, so
we use the term\taught mark"for it in the remainder of this
work.
Besides this primary objective, we were also interested in
the eects of system use on student motivation, progress
awareness, diculty detection, user-to-user interaction, and
peer support.
4. RESULTS
All results presented here are based on the analysis of the
nal data set made up by all data collected during the study.
It contains 575 variables and was analysed using version 18
of the SPSS/PASW Statistics package. An outline of the
types of variable used is given in Table 1.
We focussed on the main objective (see Section 3.2), that
is, examining the eect of system use on student perfor-
mance. System use in this context is the total number of
user-system interactions. These interactions can be classi-
ed into categories, for example, the number of times a user
accessed their project page, number of clicks made on the
dashboard graphs, and so on. In the remainder of this paper,
we shall refer to system use as the \activity count".
1http://users.ecs.soton.ac.uk/tr08r/msctrial/survey.pdf
Table 1: Variables in the nal data set
Content Type
Quantitative report metrics Scale
Qualitative report metrics Ordinal
Overall student progress and motivation Ordinal
User-system interaction counts Scale
Questionnaire items Ordinal
Late penalties on assignments in other parts
of the MSc programme
Scale
Group and project meeting count Scale
Score in ranking per week Scale
Email notication count per user Scale
Dissertation mark Scale
Mark on other parts of MSc (taught) Scale
Group note and reply count per user Scale
User-system interaction count clusters Ordinal
Table 2: System activity cluster correlations
Taught Mark Diss. Mark
Activity Count rs
p
0.064
0.314
0.199**
0.002
Cluster 1 rs
p
0.047
0.452
0.190**
0.002
Cluster 2 rs
p
0.079
0.212
0.258**
0.000
Cluster 3 rs
p
0.012
0.856
0.138*
0.029
Cluster 4 rs
p
0.028
0.656
0.170**
0.007
The most important outcome is a signicant and positive
correlation between students' system use and their disser-
tation mark (rs = 0:199, p = 0:002). This relationship is
depicted in Figure 2. We used a Spearman correlation test
because the activity count is not normally distributed and
thus non-parametric, albeit Norman [6] suggests that para-
metric tests are robust enough to cope with such data. To
rule out that only students who performed well before the
start of their project heavily used the system, we examined
the relationship between the taught mark and system activ-
ity, which is insignicant (rs = 0:064, p = 0:314). However,
students with a high taught mark usually also obtained a
high mark on their dissertation (rs = 0:641, p = 0:000).
We then performed a cluster analysis on the total inter-
action count, assigning subjects to low, medium, or high
activity groups. Four dierent clustering algorithms were
used: a cumulative activity count cluster (1), a single linkage
nearest neighbour cluster (2), and two hierarchical clusters
using the Ward method (3 and 4), one of them is based on Z-
scores. The rst algorithm uses the cumulative percentage
of ordered activity count values, so that users are equally
distributed over the three activity groups. The result of the
correlation analysis using these clusters is shown in Table 2.
Drilling down into activity categories, we found that the
number of views of the main entry page (contains statistics,
ranking table, and monitoring group/project breakdown),
the project page, and user prole pages correlates signif-
icantly with students' dissertation mark with rs = 0:216,
rs = 0:202, and rs = 0:193 at the 0.01 level (p  0:002),
respectively. The same was found for interactions with theTable 3: Correlations with questionnaire items
Student
Activity
Diss.
Mark
Perceived motivational eect
Dashboard and statistics charts rs
p
0.222*
0.020
-0.032
0.741
Student ranking table rs
p
0.285**
0.003
-0.091
0.343
News feed rs
p
0.225*
0.018
-0.100
0.297
Progress feedback by monitor rs
p
0.295**
0.002
-0.183
0.055
Progress feedback by supervisor rs
p
0.281**
0.003
-0.011
0.911
Event attendance feedback rs
p
0.237*
0.013
-0.163
0.089
Helpfulness for project management
Student ranking table rs
p
0.204*
0.038
-0.155
0.118
Progress feedback by supervisor rs
p
0.256**
0.010
-0.058
0.560
General feedback
Enhanced project management rs
p
0.195*
0.042
-0.079
0.409
Increased progress awareness rs
p
0.226*
0.018
-0.049
0.609
Monitor/supervisor picked up on
student feedback on the system
rs
p
0.203*
0.034
-0.145
0.130
statistics dashboard on the main page and with tasks on the
project page (rs = 0:198 and rs = 0:153, p  0:015).
We then looked at the relationship between total activity
count and number of email notications sent to students,
yielding a signicant and strong correlation (rs = 0:978,
p = 0:000). In more detail, notications about upcoming
events (rs = 0:311, p = 0:000) and other people's activity
(rs = 1:000, p = 0:000) on the system had the strongest
positive eect on student activity.
We were also interested in the relationship between stu-
dent activity and that of their project monitor and supervi-
sor. The Spearman correlation test yields a positive and sig-
nicant relationship between students' total activity count
and that of their monitor (rs = 0:314, p = 0:000). The
parametric test (Pearson) also ags up a signicant corre-
lation with their supervisor's activity count (rp = 0:168,
p = 0:009), but no such relationship was found using the
non-parametric correlation test.
As mentioned in section 3.1, we asked students to rate the
motivational eect and helpfulness of system features on a
Likert scale at the end of the project. We rst tested the in-
ternal consistency reliability of these items using Cronbach's
alpha: motivation-related items scored 0.925, helpfulness-
related items 0.955, and general statements 0.858. The cor-
relation analysis shows that student activity count correlates
signicantly with several items, as is outlined in Table 3.
The table also shows that there is no signicant relationship
between feature ratings and dissertation mark.
Another important question was whether progress and
motivation ratings submitted by students, their monitor, or
their supervisor are reected in the nal dissertation mark
or students' system use.
Table 4: Correlations of progress metrics
Activity
Count
Diss.
Mark
Taught
Mark
P1 rs
p
0.195**
0.003
0.356**
0.000
0.238**
0.000
P2 rs
p
0.235**
0.001
0.158*
0.021
0.175*
0.011
P3 rs
p
0.253**
0.006
0.455**
0.000
0.348**
0.000
M1 rs
p
0.166*
0.011
0.322**
0.000
0.226**
0.000
M2 rs
p
0.236**
0.001
0.136*
0.047
0.147**
0.032
M3 rs
p
0.259**
0.005
0.503**
0.000
0.371**
0.000
Attendance rs
p
0.293**
0.000
0.037
0.598
0.101
0.152
Score rs
p
0.058
0.369
0.278**
0.000
0.231**
0.000
Table 5: Descriptive statistics of project outcomes
2008/9 2009/10
Distinction 44 30.1% 68 24.8%
Pass 92 63.0% 199 72.6%
Fail 10 6.8% 7 2.6%
Total 146 274
For this purpose, we analysed the following metrics derived
from data recorded on the system:
P1, P2, P3 Mean of self-reported, monitor-rated, and super-
visor-rated overall weekly progress (value between 0
and 5)
M1, M2, M3 Mean of self-reported, monitor-rated, and
supervisor-rated weekly student motivation (value be-
tween 0 and 5)
Attendance Total percentage of attended supervision and
monitoring meetings
Score The mean of weekly scores in the student ranking
table (includes previous metrics)
The results of the correlation analysis using these metrics is
shown in Table 4. In summary, supervisors' ratings correlate
most strongly with dissertation marks, while monitor feed-
back correlates least strongly. Surprisingly, student meeting
attendance did not seem to aect marks at all.
In comparison with the previous year (2008/9), the anal-
ysis of project outcomes produces the statistics shown in
Table 5. While the t-test does not show a signicant dier-
ence between means (t = 0:197, p = 0:844), a slight down-
ward trend in student failure rate is noticeable (from 6.5%
in 2008/9 to 2.6% in 2009/10).
5. DISCUSSION
We briey presented the design of a web-based information
system for managing and monitoring MSc summer projects,
and that of a quasi-experimental mixed method study car-
ried out in the school using this system. Our statistical re-
sults are valid for the cohort because there are signicant re-
lationships between objective and subjective data. Althoughthe strength of these results is encouraging, we would have
to repeat the experiment in our own and other schools and
institutions to verify that they generalise.
Our primary objective was to test the system's eect on
student performance. We found a signicant correlation be-
tween system use and students' nal project mark, however,
there is no such correlation with their taught mark. How-
ever, a strong correlation exists between taught and disser-
tation mark, in other words, students who performed well
on the taught MSc part also performed well on their sum-
mer project. The missing relationship between taught mark
and system use indicates that good performers did not nec-
essarily use the system more frequently, but those who did
performed better on their project. Our nding is important
in light of project work being one of the most challenging
areas of any degree programme.
The analysis of system feature usage shows that the use
of the progress statistics dashboard, the ranking table, the
project page, and task management on that page contributed
signicantly to project performance. This indicates that stu-
dents who were aware of their own progress compared to
that of their peers and who actively managed their project
using system tools performed better than those who did not.
Furthermore, the role of the monitor seems to be crucial for
student engagement as the correlation between their activity
counts suggests. One possible explanation is that the sys-
tem explicitly supports the school's monitoring scheme, and
that monitors and students used the system as a platform
complementing their weekly meeting routine. Also, student
system use is very strongly correlated with the number of
email notications sent out by the system. This goes in line
with the ndings reported in [3] and [2] who argue that this
is because notications make users aware of the existence of
the system and the associated users' activity.
Regarding students' subjective feedback on the motiva-
tional eect of features and their usefulness for project man-
agement, our ndings support the assumption that the statis-
tics dashboard, the news feed, and feedback submitted by
monitors and supervisors are crucial features. However, mo-
tivation and helpfulness ratings correlate with system use,
meaning that only those students who used the system more
frequently also gave high ratings. We are currently doing
more detailed research on this issue.
Finally, the results on student progress and motivation
ratings suggest that supervisors were most accurate in terms
of their rating's reection on the nal project mark. Obvi-
ously, students with high taught marks also gained higher
motivation and progress ratings compared to those with
lower taught marks, suggesting that students were able to
sustain their performance during the project. Since the rat-
ings of all three roles are signicantly correlated with both
marks, all ratings accurately reect student progress and
motivation. However, there is no indication that event atten-
dance aects performance whatsoever. This nding needs to
be treated with care since not all students and groups man-
aged their meetings on the system consistently.
5.1 Implications for System Design
From our ndings, we can compile a set of recommendations
for the design of similar educational information systems.
First, the full support of all sta involved is crucial. In our
case, monitor activity positively inuenced student activity.
Supervisors were not required to use the system, but it is
likely that a higher activity on their part would have had a
similar eect. Second, appropriate rating systems and data
visualisation of aggregated metrics and user activity improve
users' progress awareness and academic performance, pro-
vided that privacy issues are taken into account. This is
supported by high helpfulness and motivation ratings pro-
vided by students on these features. Finally, push notica-
tions and simple project management tools also positively
aect user activity and progress awareness.
5.2 Future Work
Our next step is a more detailed analysis based on these
general results and a shift of focus towards our secondary
claims (see Section 3.2). More specically, we need to evalu-
ate which factors most accurately describe the positive eect
on the nal project mark using principal component analy-
sis. Furthermore, subjective feedback submitted by users to-
gether with their progress and motivation ratings needs to be
coded in order to be suitable for further analysis. In partic-
ular, we are interested in whether motivating comments by
monitors/supervisors inuenced student progress and moti-
vation in the following weeks.
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